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Summary
Introduction: Neck fractures of the ﬁfth metacarpal bone can leave sequelae. Surgery is indi-
cated when the displacement of the head in ﬂexion exceeds 45◦ and/or rotation is impaired.
Among available techniques, non-locking mini-plates have the most drawbacks; recently devel-
oped locking plates may, however, challenge the preference for K-wires.
Hypothesis: The present study compared results between locking plates and intramedullary
K-wires.
Material and methods: The series comprised 38 ﬁfth metacarpal fractures: 18 were managed
by locking plate (group I) and 20 by intramedullary K-wire (group II). Results were analyzed on
subjective and objective criteria (pain, DASH, strength, mobility, time off work, radiology).
Results: No signiﬁcant differences were found for pain, DASH, strength, time off work or head
displacement at last follow-up. Active mobility, however, was signiﬁcantly greater in the K-wire
group, with mean relative metacarpophalangeal ﬂexion 59% of healthy-side values in group I vs.
98% in group II, and mean relative extension 89% in group I vs. 99% in group II. Group I showed
six complications (three cases of stiffness, one of head necrosis, two of delayed consolidation)
vs. seven in group II (three cases of wire migration, three of neurologic lesion, one of esthetic
blemish).
Discussion: Locking plates with immediate mobilization paradoxically provided poorer mobility
at end of follow-up than intramedullary K-wire with 6 weeks’ immobilization. The extra cost
of locking plates was thus not justiﬁed by results. Intramedullary K-wire nailing remains the
reference technique for the management of displaced fracture of the ﬁfth metacarpal neck.
Level of evidence: Level IV con
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K-wire of 1.6mm or 2mm diameter was introduced exactly
up to the fracture site, using a hand-drill, and reduction was
performed by the Jahss maneuver. The intramedullary wire
was then inserted under visual control up to the cancellousFifth metacarpal neck fracture ﬁxation: Locking plate versu
Introduction
Neck fractures of the ﬁfth metacarpal bone, or ‘‘boxer’s
fracture’’ [1], constitute almost half of all hand fractures
[2]. They occur in young active subjects [3], and may
leave esthetic sequelae (unsightly lump) and more impor-
tantly functional sequelae (metacarpophalangeal extension
deﬁcit).
Treatment can be orthopedic [4,5] if three criteria are
met: inferior head ﬂexion displacement < 30◦ [1,6], unim-
paired rotation [7], and < 3mm shortening of the metacarpal
head [6]. Otherwise, surgery is indicated.
Several procedures have been
described: intermetacarpal K-wire [8], intramedullary
K-wire [9], or locked plate [10]. None of these has been
demonstrated to be preferable to the others, although
plates seem to have more drawbacks than K-wires, particu-
larly in terms of joint and tendon adherence. The reasons
given for this are the extensive approach, entailing risk to
the dorsal cutaneous branch of the ulnar nerve, and the
need for postoperative immobilization due to insufﬁciently
stable ﬁxation [11].
The recent development of locked plates might chal-
lenge the dogma of postoperative immobilization in ﬁfth
metacarpal fracture: the osteosynthesis stability achieved
with these locked devices in other skeletal locations
allows immediate postoperative mobilization. Locked plate
osteosynthesis in ﬁfth metacarpal neck fracture might allow
earlier functional recovery, without need for ablation of
material, and with shorter postoperative sick leave.
The present study therefore compared results of locked
plate versus intramedullary K-wire management of dis-
placed ﬁfth metacarpal neck fracture.
Material
A continuous prospective comparative study of 38 closed
ﬁfth metacarpal neck fractures was run from January
2007 to December 2008. Recurrent, open and/or multiple
metacarpal fractures were excluded, as were cases of mul-
tiple fracture or multiple trauma. Only closed, isolated,
displaced ﬁfth metacarpal neck fractures were included.
Surgery was indicated for > 45◦ metacarpal head displace-
ment and/or impaired distal fragment rotation on long-digit
ﬂexion. The ﬁrst 18 patients were managed by locked plate
(group I), and the next 20 by intramedullary K-wire (group
II).
Methods
Surgery
All patients were operated on in ambulatory surgery under
locoregional anesthesia with pneumatic tourniquet, by four
senior surgeons.In group I, a longitudinal dorsal approach was performed
facing the ﬁfth metacarpal axis (Fig. 1). The dorsal cuta-
neous branch of the ulnar nerve and the ﬁfth ray extensor
apparatus were drawn aside, and the periosteum was incised
to access the fracture site. Screws were positioned in the
F
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oig. 1 Dorsal approach for ﬁfth metacarpal neck fracture
reated by locked plate.
istal fragment of the metacarpal bone, and reduction was
erformed, using the plate as lever (Fig. 2). The proxi-
al screws were then positioned to stabilize osteosynthesis
Fig. 3). The titanium plates (Aptus Hand®, MédartisTM) were
xed with 2mm-diameter locked screws. The same dis-
al T plate design was used in all 18 fractures. There was
o postoperative immobilization, and active mobilization
as encouraged as soon as the locoregional anesthesia was
topped during the evening following surgery. Patients were
een again 2 weeks postoperatively for suture ablation, con-
rol X-ray and prescription of rehabilitation if necessary, and
hen regularly followed up.
In group II, a point approach was made facing the base of
he ﬁfth metacarpal bone and a thin square pick was used to
repare the entry for the pre-shaped osteosynthesis wire. Aig. 2 Photograph and X-ray of ﬁfth metacarpal fracture
eduction using locked plate as lever. White arrow: direction
f force applied to proximal part of plate.
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iFig. 3 Photograph and X-ray of locked plate in situ.
one of the metacarpal head, to stabilize the osteosynthe-
is. Postoperative immobilization was maintained by splint
or 6 weeks in the intrinsic-plus position, leaving the wrist
ree. Patients were seen at weeks 1 and 3 for control X-ray.
he wire was ablated in ambulatory surgery under local or
ocoregional anesthesia at around week 7 (Fig. 4), followed
y rehabilitation if necessary, and patients were regularly
ollowed up thereafter.
nalysis of results
esults were analyzed on subjective and objective crite-
ia. The subjective criteria were pain, assessed on a visual
nalog scale, and function, scored on the French version
f the QuickDASH (Disabilities of the Arm, Shoulder and
and) questionnaire [12]. Objective criteria were clinical
nd radiographic. The clinical criteria were wrist-strength
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Table 1 Characteristics of patients managed by locked plate.
Patient (N) Gender Age (years) Work status Side
1 M 31 M ND
2 M 53 M ND
3 M 33 M ND
4 M 38 S D
5 M 18 NW NS
6 M 33 M D
7 M 28 M D
8 M 28 M NS
9 M 21 S D
10 M 21 S D
11 M 24 S D
12 M 28 M D
13 M 40 S D
14 M 22 M D
15 M 28 S ND
16 M 33 M D
17 M 30 S D
18 F 27 M D
M: male; F: female; M: manual; S: sedentary; NW: not working; D: domig. 4 Photograph of dorsal approach for ﬁfth metacarpal
eck fracture treated by intramedullary K-wire. Black arrow:
-wire removal scar.
easured on a Jamar® dynamometer, ﬁfth ray metacar-
ophalangeal active ﬂexion and extension mobility as a
ercentage of healthy contralateral values, and time off
ork (in weeks). Radiographic criteria were ﬁfth metacarpal
ead ﬂexion displacement on preoperative, immediate post-
perative and last follow-up 3/4 views, and the difference
in degrees) between the immediate postoperative and last
ollow-up values. Complications were investigated: type I
omplex regional pain syndrome, migration of material,
nfection, nerve lesion, malunion and esthetic blemish.
Statistical analysis checked homogeneity between groups
and II on non-parametric Kruskal-Wallis test for age and on
hi2 test for gender. A 5% signiﬁcance threshold (p < 0.05) on
on-parametric Kruskal-Wallis test was set for differences
n clinical (pain, QuickDASH, strength, mobility in ﬂexion
nd in extension, time off work) and radiological results
operated Mechanism Preoperative displacement (◦)
F 50
F 45
F 50
F 45
F 50
P 45
P 50
P 50
P 45
P 50
F 60
F 50
F 40
P 45
F 45
P 45
P 45
F 70
inant; ND: non-dominant; P: punch; F: fall; NS: not speciﬁed.
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Table 2 Characteristics of patients managed by K-wire.
Patient (N) Gender Age (years) Work status Side operated Mechanism Preoperative displacement (◦)
19 M 33 S D P 50
20 F 18 NW D P 60
21 F 22 NW D P 60
22 M 20 M D P 60
23 M 23 M D P 50
24 F 73 NW ND F 60
25 M 70 NW ND F 60
26 M 26 M D P 45
27 M 26 M D P 45
28 M 28 S D F 50
29 M 36 M ND F 45
30 M 48 M D P 55
31 M 42 M D P 50
32 M 32 M D P 45
33 M 19 M D P 50
34 M 50 M ND F 55
35 M 46 NW D F 50
36 M 29 M D P 60
37 M 33 M D P 60
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M: male; F: female; M: manual; S: sedentary; NW: not working; D
(preoperative, immediate postoperative and last follow-up
displacement of the ﬁfth metacarpal head, and difference
between immediate postoperative and last follow-up val-
ues).
Results
The two groups were comparable for age (p = 0.629) and gen-
der (p = 0.344) (Tables 1 and 2). Mean age for the two groups
was 32.1 years, the sex ratio showed a 34/4 male predomi-
nance, and manual workers predominated at 59%. Mean time
to surgery was 3 days. Mean metacarpal head displacement
in the two groups was 50.9◦ (48.9◦ in group I vs. 53◦ in group
II); this 4◦ difference was signiﬁcant (p = 0.022). Distal frag-
ment rotation was impaired in seven cases (three in group
I, four in group II). In group I there were two fractures, with
joint crack discovered peroperatively and not on preoper-
ative X-ray; the mechanism concerned punching in 44% of
cases in group I and in 70% in group II.
Mean FU was 4.8 months in group I and 3.3 months in
group II (overall range, 2—14 months). Mean peroperative
tourniquet time was 36min in group I and 9min in group
II. K-wires were ablated at a mean 41 days (range, 35—61
days).
As to subjective criteria, mean pain score was 0.94/10 in
group I and 0.9/10 in group II (ns, p = 1.000). Mean Quick-
DASH functional score was 15.9/55 in group I and 9.8/55 in
group II (ns, p = 0.109).
As to objective clinical results, mean relative wrist
strength was 88.4% I group I and 92.9% in group II (ns,
p = 0.782). Mean ﬁfth ray metacarpophalangeal active ﬂex-
ion mobility was 58.7% in group I and 97.7% in group II
(signiﬁcant difference, p = 0.001). Mean ﬁfth ray metacar-
pophalangeal active ﬂexion mobility was 89.3% in group I
and 99% in group II (signiﬁcant difference, p = 0.05). Mean
w
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sP 50
inant; ND: non-dominant; P: punch; F: fall.
ime off work (for the 29 working patients) was 7.4 weeks in
roup I and 8.1 weeks in group II (ns, p = 0.087). The mean
umber of rehabilitation sessions was twice as great in group
(mean = 35, vs. 16 in group II).
As to objective radiological results, mean ﬁfth
etacarpal head ﬂexion displacement on 3/4 view
as 48.9◦ preoperatively in group I and 34.6◦ in group II
signiﬁcant difference, p = 0.022), respectively 11.3◦ and
0◦ on immediate postoperative X-ray (ns, p = 0.342), and
8.1◦ and 24.8◦ at last FU (ns, p = 0.306). The mean differ-
nce between immediate postoperative and last FU values
as 16.7◦ in group I and 14.2◦ in group II (ns, p = 0.484).
In group I, there were six complications. Three fractures
nderwent surgical revision at 7 months (patient 18), 11
onths (patient 11) and 14 months (patient 7) for ablation
f material and tenolysis-arthrolysis for limited mobility.
atient 18, who showed a joint crack on initial surgery, went
n to develop ﬁfth metacarpal head necrosis (Fig. 5) and
ecurrent adherence. Two fractures showed delayed consoli-
ation (patients 7 and 15), with respectively 12 and 8 weeks
ff work. There were no neurological complications. One
atient was immobilized for 3 weeks for suspected instabil-
ty of assembly, but showed no secondary complications.
In group II, there were seven complications. Three cases
f wire migration were observed: one within the fracture
ite and two to the skin, one of which was sectioned in
onsultation and the other was removed by the patient him-
elf. There were three neurological lesions of the dorsal
utaneous branch of the ulnar nerve, including two show-
ng transitory paresthesia and neuroma which ﬁnally were
ell-tolerated. One patient complained of an esthetic blem-
sh due to bone callus. Two patients who never adhered
o the prescribed postoperative immobilization nevertheless
howed no secondary complications.
There were no type-1 complex regional pain syndromes.
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big. 5 Fourteen-month X-ray of ﬁfth metacarpal neck frac-
ure treated by locked plate. Note ﬁfth metacarpal head
ecrosis after hardware removal.
iscussion
range of surgical techniques have been described for the
steosynthesis of ﬁfth metacarpal neck fracture: perpen-
icular nailing [13,14], locked nailing [15], intramedullary
-wires [8], external ﬁxation [6], and non-locked plate ﬁxa-
ion [10]. The most frequently recommended technique uses
escending intramedullary K-wires [9]. The present study
ompared this technique with the locked plates that have
ecently come onto the market.
Our prospective comparative study had certain lim-
tations. Being non-randomized, it lost power; it was,
owever, continuous, which partially made up for this. The
t
w
p
g
Table 3 Locked plate results.
Patient Pain
(VAS/10)
Function
(QuickDASH/55)
Strength
(%)
Mobility
in E (%)
M
in
1 0 11 120 100 100
2 4 42 100 100 50
3 1 13 127 100 50
4 2 13 73 77 77
5 2 23 81 80 70
6 0 14 100 100 100
7 1 19 100 100 20
8 1 11 78 80 70
9 1 13 90 100 75
10 NS NS 50 20 20
11 0 13 90 100 30
12 0 11 NP 100 60
13 0 15 65 100 50
14 0 11 100 100 100
15 2 15 88 100 60
16 2 17 85 100 75
17 0 12 85 50 50
18 0 17 71 100 0
VAS: visual analog scale; QuickDASH (Disability of arm shoulder and ha
healthy-side value; NS: non-speciﬁed.S. Facca et al.
wo groups were not homogeneous for preoperative dis-
lacement (p = 0.022), but their postoperative radiological
eduction was identical (p = 0.342). Mean follow-up differed,
t 4.8 months in group I and 3.3 months in group II. As the
tudy was continuous, group-I patients were operated on
months before group II. Functional complications were
ore frequent in group I, especially postoperative adher-
nce requiring rehabilitation and/or tenolysis-arthrolysis.
Despite management of adherence by rehabilitation
nd/or surgical revision, ﬁnal ﬂexion and extension were
oth poorer in group I (Tables 3 and 4). This mobil-
ty deﬁcit was due not only to the extensive surgical
pproach, but also to extensor apparatus and metacar-
ophalangeal joint adherence. Some authors have indeed
eported extensor tendon rupture [10]. This mobility deﬁcit
as been frequently reported with non-locked plates, lead-
ng many authors to abandon this technique [10], except in
etacarpal shaft fracture [16]. The present results seem to
how that locked plate osteosynthesis, despite immediate
obilization, fails to improve long-term mobility. We more-
ver encountered a complication (head necrosis, in patient
8) never previously described for this kind of fracture. On
he other hand, there were no cases of malunion requir-
ng revision, although this has been reported several times
lsewhere [17]. Nor did we encounter extensor tenosynovitis
18].
There were no neurological complications in group I,
espite the extensive approach facing the dorsal cutaneous
ranch of the ulnar nerve. In group II, in contrast, there were
hree neurological complications following K-wire ablation,
hich we therefore now, like other authors [11], recommend
erforming under surgical conditions.
Complications other than neurological were minimal in
roup II. The three cases of K-wire migration were without
obility
F (%)
Time off
work (wks)
Postoperative
displacement
(◦)
Last-FU
displacement
(◦)
4 15 30
12 10 30
6 10 35
3 5 30
6 0 30
7 15 30
12 15 35
6 15 35
4 10 30
NW 15 30
6 10 10
6 0 20
8 0 0
8 20 30
8 15 30
7 20 30
NW 10 35
16 20 35
nd questionnaire); E: extension; F: ﬂexion; NW: not working; %:
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Table 4 K-wire results.
Patient Pain
(VAS/10)
Function
(QuickDASH/55)
Strength
(%)
Mobility
in E (%)
Mobility
in F (%)
Time off
work (wks)
Postoperative
displacement
(◦)
Last-FU
displacement
(◦)
19 2 16 85 100 100 NW 15 30
20 2 15 70 100 100 NW 10 40
21 0 11 68 100 100 NW 0 30
22 0 11 80 80 95 8 15 40
23 0 11 85 100 100 8 10 30
24 0 11 85 100 100 NW 10 30
25 0 18 157 100 80 NW 25 45
26 1 14 81 100 100 8 15 30
27 2 17 80 100 90 8 15 30
28 0 11 90 100 90 8 10 30
29 0 0 100 100 100 5 15 15
30 0 0 83 100 100 NW 0 0
31 1 0 100 100 100 8 10 15
32 2 21 100 100 100 9 10 15
33 0 0 95 100 100 9 10 10
34 2 0 81 100 100 9 10 15
35 0 0 100 100 100 6 0 15
36 2 0 85 100 100 8 0 30
37 3 20 133 100 100 12 10 35
100
nd ha
R38 1 20 100 100
VAS: visual analog scale; QuickDASH (Disability of arm shoulder a
healthy-side value.
impact, nor did the secondary displacements (which were
just as frequent in group II) affect the result.
A single patient (in group II) complained of esthetic
blemish due to visible bone callus. No patients in group I
complained of the esthetic aspect of the scar or plate visi-
bility.
Certain functional results (DASH, strength, pain) were
identical in both groups, as were postoperative and end-
of-FU radiological results. Finally, the result appeared to
be linked to mobility, regardless of radiological aspect. All
in all, locked plate treatment with immediate mobilization
paradoxically gave poorer end-of-follow-up mobility than
did intramedullary K-wires with 6 weeks’ immobilization.
From the economic point of view, group I showed a non-
signiﬁcant trend for shorter time off work, non-systematic
ablation of material and no requirement for splints. These
advantages, however, are far from compensating for the cost
of the material (several hundred Euros), the length of the
procedure and the greater number of rehabilitation sessions.
The present results suggest that intramedullary K-wires
remain the reference technique for the treatment of dis-
placed ﬁfth metacarpal neck fracture.
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